
REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 Publi0 ^Porting burden for this collection of information is estimated to average 1 hour per response, including the lima for reviewing instructions searrhinn ovktino H.., U , .„   ■  

mamtammg me data needed and completing and reviewing this collection of information. Send comments regarding this ^SXS^^S^MtS^S^S^^ 
including suggestions for reducing this burden to Department of Defense, Washington Headquarters Services Directorate for M^^OaS^^^^^^ 0;~f°rm?IOn'   „   . 

.^Itghway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provisiorof toSÄÄlSf1;  215 Jefferson Davis 
-collection of information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURNYOURFORMTTOTHE ABOVE ADDRFSR       Y P       Y 9'° °°mp,y W"h " 
1. REPORT DATE (DD-MM-YYYY) 

4. TITLE AND SUBTITLE 

2. REPORT TYPE 

Technical Papers 
3. DATES COVERED (From - To) 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

Air Force Research Laboratory (AFMC) 
AFRL/PRS 
5 Pollux Drive 
Edwards AFB CA 93524-7048 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

Air Force Research Laboratory (AFMC) 
AFRL/PRS 
5 Pollux Drive 
Edwards AFB CA 93524-7048 

12. DISTRIBUTION/AVAILABILITY STATEMENT 

Approved for public release; distribution unlimited. 

5d. PROJECT NUMBER 

Q3ÖX 
5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

8. PERFORMING ORGANIZATION 
REPORT 

10. SPONSOR/MONITOR'S 
ACRONYM(S) 

11. SPONSOR/MONITOR'S 

NUMBER(S) 

in 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

13. ÖUBJfcUI  ItHMS 

FO. StUUKI 1 Y ULASSIRCATION OF: 17. LIMITATION 
OF ABSTRACT 

0 
18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE 
PERSON 

Leilani Richardson 
a. REPORT 

Unclassified 

b. ABSTRACT 

Unclassified 

c. THIS PAGE 

Unclassified 

19b. TELEPHONE NUMBER 
(include area code) 

(661)275-5015 

<r 

C fc,r!(>rLÜK 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std. 239.18 

cf-cvU -C\  Ott; 



6^ 

MEMORANDUM FOR PRR (Contractor/In-House Publication) 

FROM: PROI (TI) (STINFO) 02Aug2000 

SUBJECT: Authorization for Release of Technical Information, Control Number: AFRL-PR-ED-TP-2000-159 
Liu, C.T. (AFRL/PRSM); Wang, L., Atluri, S.N. (UCLA), "Analysis of Subinterface Cracks" 

International Conference on Computational Science (Statement A) 
(Anaheim CA, 21-25 Aug 00) (Submission Deadline: 16 Aug 00) 

1. This request has been reviewed by the Foreign Disclosure Office for: a.) appropriateness of distribution statement, 
b.) military/national critical technology, c.) export controls or distribution restrictions, 
d.) appropriateness for release to a foreign nation, and e.) technical sensitivity and/or economic sensitivity. 
Comments:  

Signature  Date  

2. This request has been reviewed by the Public Affairs Office for: a.) appropriateness for public release 
and/or b) possible higher headquarters review. 
Comments:  

Signature  Date. 

3. This request has been reviewed by the STINFO for: a.) changes if approved as amended, 
b.) appropriateness of distribution statement, c.) military/national critical technology, d.) economic sensitivity, 
e.) parallel review completed if required, and f.) format and completion of meeting clearance form if required 
Comments:  

Signature  Date. 

4. This request has been reviewed by PR for: a.) technical accuracy, b.) appropriateness for audience, c.) 
appropriateness of distribution statement, d.) technical sensitivity and economic sensitivity, e.) military/ 
national critical technology, and f.) data rights and patentability 
Comments:  

APPROVED/APPROVED AS AMENDED/DISAPPROVED 

LAWRENCE P. QUINN DATE 
Technical Advisor 
Rocket Propulsion Division 

20021119 133 



0) 

ü 
(0 

Ö 
0) 
ü 

c 
£1 
3 

CO 

o 

"35 

(0 
c 
< 

■ 

O 

13 

b  ^ 
0  (/) 

LL 
< 

o 

a o 

CD 
> 

■ ■Ml 

Q 

o 
00 
CD 

■ 

<N 
lO 
CO 

05 
0) 

■^ < lil 

m 
< 
(0 

■ö 
k. 
CG 

LU 

o 
IS 
o 
3 

"ö 
LU 

.-   oö 
3  x: 

53     ü 
<   c5 

.   (1) 
Z   a> 

0Ö     CD 

e-     Cü 

CS (0 
o 
o 
< 

o 
c 
0 
o 

C0 
-2 

ig 
co  <o 

35 
co  o 
.2  § 
1 < 
^  8 O  -2 
o   n 
> < 

ÄS    C0 
2 o 
> 

X2 
3 

% — 

4-5 
C o 
E 
a> 

■+-» 

co 
c 
o 
3 

JQ 

+-» 
(/) 

IM 

Q 



o 
> 

ü 
o 

■ ■■■ 

.Q 
O 

Ö) 

0 

O 

OS 
O 

0 

E 
z 
0 

> 
o 
as 
^ 

3 
O 
o 
< 

0 
XI 
^-rf 

0 
c 
E 
0 "5 

(0 
0 0 
QDC 

"Ö 

c CC 
CO 0) 

(0 
> 

^^ 0 CO 
Ö) c c 
C .* 0 
0 o 
-J I^H 

^ h- CO 
o CO 
(0 0 0 

Ü rc C/) 

"c? -J — 

**—■" 0 0 
l+- > "Ö o "53 O 
(0 
o 
0 

) A
d

h
e 

o 
> 

-Q t; 
0 >—** 0 
-C T3 Q. 

C o 
0 CO 

c 
^ 

CS a 
ma o CO   ,J 

0) 
0 
> 

IS oB o 
o 

1 
<S  (0 s 11 



E o 
o 
c 
0 
E 
Ü o a 

CO 



(/) 

0) 

O 
■ö 
o 
N 

(0 
c 
< 

o 

0) 
Q 

- 

(0 

o 
d 

o 
in 
d 

o 
d 

o 
d 

o 
d 

o 
d 

O 

d 
o 
in 
d 

o 
d 

o 
in 
d 

o 
d 

o m 
d 

o 

d 

o 
m 
d 

o 
d 

o 
in 
d 

o 
d 

o m 
d 

lO 

d d 

in 

d 
in 

d 
o 
CO 

d 
o 
CO 

d 
lO 

d d 

o 
CO 

d 
o 
CO 

d d 

m 
T- 

d 

o 
co 
d 

o 
CO 

d 
m 
d 

m 
d 

o 
CO 

d 
o 
CO 

d 

o 
d 

o 
d 

U) 
o 
d 

W o 
d 

o 
d 

in o 
d 

o 
CM 

d 
o 
CM 

d 
o 
CM 

d 
o 
CM 

d 
m o 
d 

m 
o 
d 

m 
o 
d 

m o 
d 

o 
CM 

d 
o 
CM 

P 
o 
CM 

d 
o 
CM 

d 

'55 

1X1 

o o o o o o o o o o o o o o o o o o o o 
o o o 

o 
o 

o 
o 
o 

o o o 
o o o 

O o o o o o 

d 
z T- es co Tf w <£> r^ 00 o> o - CM CO <* LO (O r-. 00 



o 

CO 

E 
E 

CO 

o 00 CM w r^ T- ■<* en 00 t>- CO CO CO CO CM cn 1». o 
in o cn 00 in CO CM 1*» 00 o T- CO CO "* h» cn CO CM 
o> 1». f- T- w T- T It co "* cn CO o CO cn CO T" 1^ 

2 00 00 o> cn OJ cn T~ o o o CO 00 en 00 CO CO cn 00 
o o o o o o T- T~ T- T" © o o o o o o o 

C o o o o o o O o o o o o o o o o o o 
T- m T- m ^ T" T" m T- m "^ m ^ m T- m T- m 

CO o o o o o o o o o o o o o o o o o o 

c m m m m o o m m o o w w o o in in o o 
T- T- T" T- co CO T- T" CO CO T- ^ CO CO IT" I- CO CO 

■Ö 
o Ö o O o o o O o o O o o o O o o o 

c o o w m in m o o o o m m m m o o o o 
T- T— o o o o CM CM CN CM o o o o CM CM CM CM 

-C o o o o o o o O o o © o o o o o o o 

o 
o 
r- 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o o o o o o o o o o 
o 
o o o o o 

111 

d T- CN co Tt lO to N- CO en o <^ tN co Tf w CO f- CO 
z 

—^ 



•D 
C 
CO 

75 
c 
<D o 
£ * 

X CO 
LU O 

O   O 
c E 
O   3 
c/> 

E 
o 
o 

c 
*■* 
4-« 
as a. 
a> 
ö) 
c 

■ IBM 

Li. 

Q. 

CO 
Q) 

00 

oo 

II 
a 

■ am 

<5 

CO 

00 



m 
c 
<D 
-1 
.* 

O 
<S *■ 

(0 

O 
+■» 

(A E 
3 c 

£ (IS 
.c 

o 0 

> o 
LL (/) 

(A 

(0 CD 
> 

■Ö _co 

<D CD 
> 

N "5 ■ ■■■ CD 

(0 T3 

E iS 

H      ♦ 

-a x  <* 

IN CO 

JL 

• 
O 

el'"H. "^1 »-1 ro 
W3 p O O O 

G w-> <r> o O 
tgOOfStN 

atsff k-' *s* ^ jjj ^ 

O + D X 

J_ X 

o O 

"X/'H dlS paziiwuioN 

o 

.in 

o 

^ 

n 

o 

o 

H 

O 

o 

•5 
<3 

i-l 

o s 
u 



ö) 
c 
o 
_l 
.* 

ü 
(C ■«" 

(0 

O o 
+■» 

(0 C3 
E 

3 c 
(/) OS 

O 0 

> 1B—i 

u_ (0 

CO s 
>1 

"C rc 

0) 0 
> 

N 'S ■ ■■■ 0 

(Q 
E cn CM 

1 
<n o v-> o 

v •—* c*"i f—* m 

w O O Q O s-ull 
C vi »n o o 
£ qo rsiN 

3T?ff P-s; ►*; 4b-s; 

o + a x 

_L 
a> 

o 
f 

o 
* 

o 
IN 

o 

0|^/'>I dIS psziirauoN 

o 

o 

^ 

o 

CM o 
cd 

U 



ü) 
c 
0) 

ü 
2 ö 
0) 
3 
(0 
o 
> 

LL 

CO 

o 
N 

E 

.5 'ZI 

CO 

CD 
(0 

2. 
o 

C8 
i. 
CD 

+-» 
CÖ 

E 
CD 

E 
cc 
c/) 
CO 
CC 

0 

JfO 

0) 
> 

"55 
CD 

"ö 
CO 

CNJ 
* 

o 
* 

o 
4 

o 
C-1 

o 

"'^'M dIS psziiBuuo^ 

o 

o 

m 

(N 

s 

d 

cd 

U 



o 

(0 

(0 
C 
o 
ja 
o 
c 
o 

CO 

d) (A 

a w 

i? 
§ 0 
"D  Ü 

gig« 

**  J:   CO 

0 .E -c 
JO   Q   CO 

0   O   * 
> co £ 
0 ,>> o 

CO 
^ 

CO 
c 
0 CO 

te
ns

 
ne

ss
 

c o 
CO 

CO 

c ^ 
CO 
CO 

— o 
co^ 
CO 5= £ 

0 
o 2*^ 

*■■ -C\ 
CO LL co ±;x 

CO 
CO *r 
0  O 
£  CO 
CO  CO 

-Ö g 

:= o 
«IE 

Of 
c +* 
o o 
£   0 
^ > 

0 S 
> co 
CO c 
— 0 
0   CO 
> c 
O   CO   0 

■ÖO- 
fc.  o  ^ 
0   CO   > 
5t *" co 

CO "T  "^ 
*" co -Ö 
CO  c  CO 
«- -2 0 ° c -c 

« 


